The aim of this study was to evaluate the extent to which gender and other factors predict the severity of online gaming addiction among Taiwanese adolescents. A total of 395 junior high school students were recruited for evaluation of their experiences playing online games. Severity of addiction, behavioral characteristics, number of stressors, and level of satisfaction with daily life were compared between males and females who had previously played online games. Multiple regression analysis was used to explore gender differences in the relationships between severity of online gaming addiction and a number of variables. This study found that subjects who had previously played online games were predominantly male. Gender differences were also found in the severity of online gaming addiction and motives for playing. Older age, lower self-esteem, and lower satisfaction with daily life were associated with more severe addiction among males, but not among females. Special strategies accounting for gender differences must be implemented to prevent adolescents with risk factors from becoming addicted to online gaming.
I
n recent decades, Internet use has become a part of modern daily life. Adolescents in Taiwan have been encouraged to use the Internet to increase academic competitiveness. However, Lin and Tsai (2002) reported that 11.7% of high school students have developed addiction to Internet use, which can impair academic performance, psychological well-being, and interaction with peers and family members (Whang et al., 2003) . Adolescent psychosocial development may also be impeded. Because online gaming is the most popular Internet activity among Taiwanese adolescents, it is important to explore the behavioral characteristics of online gaming among adolescents to form the basis of preventive and interventional strategies.
Several studies have aimed to develop diagnostic criteria for Internet addiction. The distinguishing characteristics of Internet addiction examined in previous studies include preoccupation, loss of control, tolerance, withdrawal, craving, impairment of function, and reduced decision-making ability (Table 1 ). These distinguishing characteristics are similar to those of substance dependence and impulse control disorder in DSM-IV (American Psychiatric Association, 1994) . Further study is necessary to determine the essential characteristics of Internet addiction and establish definitive criteria of Internet addiction.
The most promising route to effective strategies for the prevention of addictive behavior among adolescents is through a risk-focused approach, which requires the identification of factors related to addictive behaviors (Hawkins et al., 1992) . Previous studies have revealed that low selfesteem (Emery et al., 1993) , a low level of life satisfaction (Jenks, 1994; Zullig et al., 2001) , and exposure to stress (Kreek and Koob, 1998) increase the risk for drug addiction. However, the relationship between addiction to online gaming and self-esteem, life satisfaction, and stressors in daily life has seldom been investigated with regard to adolescents.
Gender differences have been found in the behavioral patterns (Boyle and Offord, 1986) and related factors of addictive behaviors (Bukstein et al., 1992) . Substance abuse and dependence are reportedly more likely in males than in females (Coffey et al., 2003; Dawson and Archer, 1992; Wilsnack et al., 2000) . A similar result has been reported with reference to adolescents. However, gender differences of drug addiction on adolescents have become less obvious overtime (Wallace et al., 2003) .
Gender differences in motivation for substances abuse have also been frequently reported. For example, females are more likely to use illicit drugs for self-medication or to cope with depression and stressful life events (Griffin et al., 1989; Inciardi et al., 1993) . Self-confidence, social interaction, and rebellion are reportedly associated with female smoking, whereas social insecurity is associated with male smoking (Clayton, 1991) . In addition, whereas males with strong attachments to peers report heavier use of substances, stronger family bonds are associated with reduced use of all substances except cigarettes in females (Ensminger et al., 1984) . However, the results of previous studies of gender differences in Internet addiction are still a matter of controversy (Greenfield, 1999; Lin and Tsai, 2002) . Meanwhile, gender differences in motivation for playing online games have seldom been examined. Further studies of the issue of gender differences in behavioral characteristics of online gaming addiction are necessary and are of great importance.
The aims of the present study were to (1) evaluate gender differences in the behavioral characteristics, motives, and severity of online gaming addiction among adolescents; (2) evaluate gender differences in self-esteem, daily life satisfaction, and stressors among adolescents who play online games; and (3) compare gender differences in the extent to which severity of online gaming addiction is predicted by age, self-esteem, daily life satisfaction, number of stressors, and gaming location.
METHODS

Participants
A total of 395 adolescents (170 males and 225 females) were recruited for the present study from a junior high school located in central Kaohsiung, the largest city in southern Taiwan. Their online gaming experiences were initially screened by self-reported questionnaires. Two hundred twenty-one adolescents (55.9%, 139 males and 82 females) reported that they had played online games. The mean age of subjects was 13.8 years (SD ϭ 0.7 years; range, 13-15 years). Those who had previously played online games were further assessed for behavioral characteristics and risk factors related to addiction to online gaming.
Survey Instruments Chinese Internet Addiction Scale
The Chinese Internet Addiction Scale (CIAS; Chen et al., 2003) contains 26 items on four-point Likert scale that assess five dimensions of Internet-related problems, including compulsive use, withdrawal, tolerance, interpersonal relationships, health, and time management. The internal reliability of the scale and the subscales in the original study ranges from 0.79 to 0.93. Correlation analyses yield a significant positive correlation of total scale and subscale scores of the CIAS with the hours spent weekly on Internet activity (Chen et al., 2003) . For the purpose of the present study, the colloquial expressions of CIAS were modified to assess subjects' online gaming experiences, with the Cronbach ␣ 0.96. Higher CIAS scores indicated increased severity of addiction to online gaming.
Rosenberg Self-Esteem Scale
The Rosenberg Self-Esteem Scale (RSES) contains 10 four-point items that assess subjects' self-esteem, with good reliability and construct validity (Rosenberg, 1965) . The higher the RSES score, the higher the level of the subjects' self-esteem. The Cronbach ␣ in the present study was 0.62.
Questionnaire for Playing Online Games
The Questionnaire for Playing Online Games (QPOG) was designed to assess the age at which subjects initially began playing online games, time and money spent playing online games, and location at which subjects play online games. Various motives for playing online games, including feelings of achievement, making social contacts, relief from negative emotions, excitement, and passing time are also assessed.
Self-administered questionnaires measure subjects' daily life satisfaction and total numbers of stressors encountered in daily life. Higher scores indicate increased daily life satisfaction. 
Procedures and Statistical Analysis
Informed consent was obtained from all subjects before assessment. All subjects completed the CIAS, RSES, and QPOG after receiving instructions from researchers. Gender differences in behavioral characteristics of online gaming, CIAS and RSES scores, total numbers of stressors, and levels of daily life satisfaction were compared by t test and 2 test. Multiple regression models were further used to evaluate gender differences in the predictive model between severity of addiction to online gaming and other variables, including age, self-esteem, daily life satisfaction, total number of stressors, and online gaming location. A p value less than .05 was considered statistically significant.
RESULTS
Characteristics of Online Game Players by Gender
The proportion of subjects who had previously played online games was significantly higher among male adolescents (81.8%) than among females (36.4%; 2 ϭ 80.7; p Ͻ .001). Comparisons of behavioral characteristics of online gaming, CIAS and RSES scores, total numbers of stressors, and level of daily life satisfaction between male and female online gamers are shown in Tables 2 and 3 . Males had higher scores on CIAS and its five dimensions than females, which indicated that males were more addicted to online gaming than females. More males than females spent 10 or more hours per week playing online games. More males than females played online games to pursue feelings of achievement and to make friends, whereas more females than males played online games for the purpose of passing time. No gender differences were found in money spent, age at which subjects initially started playing online games, or proportion of time spent playing online games at home versus other locations. There were also no gender differences in age, total numbers of stressors, level of daily life satisfaction, or RSES scores.
Other Factors Related to Online Gaming Addiction
As shown in Table 4 , the results of multiple regression analyses indicate that the general model was statistically significant for males (F 5,133 ϭ 6.794; p Ͻ .001), but not for females (F 5,76 ϭ 1.408; p ϭ .231). For males, R 2 for overall model indicated that approximately 20.5% of the variance of online gaming addiction was accounted for by five independent variables. Older age, lower self-esteem, and lower daily life satisfaction were associated with more severe online gaming addiction in males. In females, however, none of the five variables was significantly associated with online gaming addiction, and all five variables together could account for only 8.5% of the variance.
DISCUSSION
The present study revealed that more male adolescents had played online games and that online gaming addiction is more likely among males than among females, which is consistent with the findings of Lin and Tsai (2002) . Two possible models of explanations can account for these differences. First, we found that more males than females play online games to pursue feelings of achievement and make social contacts. Previous studies have found that more males than females engage in drug use for social bonding and to enhance self-esteem (Moon et al., 1999; Newcomb et al., 1988) . Online gaming can enhance self-image by offering opportunities to interact with others sharing the same interest and to pursue a strong and smart self-identification, both of which increase the risk of addiction among males. Second, female Taiwanese adolescents often receive more family supervision than males, which may prevent females from spending as much time on online gaming. Depression has been found to be more strongly associated with substance addiction among females than among males (Clark et al., 1997) . Female substance abusers also tend to be at a higher risk for relapse when experiencing unpleasant emotions (Rubin et al., 1996) . However, in the present study, females did not have a higher tendency than males to report playing online games for the purpose of relieving negative emotions.
The present study also found that male adolescents with lower self-esteem and lower daily life satisfaction are more easily addicted to playing online games. The study of Armstrong et al. (2000) also confirmed the negative correlation between Internet addiction and self-esteem. In addition, the study of Zullig et al. (2001) found that the early onset of substance use is associated with lower levels of life satisfaction. Online games provide players with activities in which they can feel more confident and to which they can escape from a reality they may find dissatisfying. Evaluation of self-esteem and life satisfaction is important in cases of Internet addiction. Special strategies should be implemented to prevent adolescent addiction to online gaming, especially for older males with lower self-esteem and lower daily life satisfaction. Providing resources to help these adolescents manage low self-esteem and life frustration may prevent them from escaping to online gaming. More and more attention has been drawn to the need for diagnostic criteria for Internet addiction. Several researchers have attempted to formulate diagnostic criteria according to the core symptoms of other addictive disorders, including substance dependence and pathological gambling (Beard and Wolf, 2001; Griffiths, 1996; Young, 1998) . Before constructing specific diagnostic criteria, it would be practical to measure levels of addiction to Internet use with a multidimensional and continuous questionnaire such as the CIAS used in the present study.
The five independent variables examined in the present study could account for only 20.5% of the variance in addiction to online gaming among males and 8.5% among females, indicating that other variables must be influencing online gaming addiction. Further study of other factors such as family interaction, personal characteristics, and their relationships to online gaming addiction is needed. The crosssectional research design of the present study could not determine the causal relationships between Internet addiction and these significantly related variables. Besides, the adolescents without experience of online gaming are not included in the analysis of gender differences in this study. Whether the similar patterns of gender differences would emerge in the group of adolescents is unknown and needs to be studied further.
CONCLUSION
The present study found that online gaming is more prevalent among male adolescents than among females, and that addiction to online gaming is more likely among males than females. Gender differences were also noted in the motives for online gaming. Older age, lower self-esteem, and lower daily life satisfaction were associated with more severe online gaming addiction among males, but not among females. Gender differences must be considered when developing strategies to prevent addiction to online gaming. Males with lower self-esteem and lower daily life satisfaction should receive increased attention because of their higher tendency to become addicted to online gaming.
